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(g) Printing apparatus and method. 

(sh A Drinting apparatus is siiown which converts 
® nn^tiSq inform^ion, such as page descnption 

Lnauage into dot data, and has an .mage 
(16) which stores the dot data so as to 

reuTe Ve doY data for printing an Image or 

overlaying further image. 
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This nvention relates to the field of printing, and 
s pnmanly, but not exclusively, concerned with print- 
infl apparatus for converting printing Information re- 
oe ved from a word processor or host computer Into 

date ^" ^^^^ °" ''^^'^ °^ "'^ 

A page printer, arranged to convert character in- 
formation orfigure information ftom a word processor 
ora host computer into dot data, is loiown. The printer 
prints an Image on the basis of the dot data using a 
pnnting device, such as a laser beam printer (LBP) or 
an inlcjet printer, etc. 

However, in Imown page printers, It takes time to 
convert pnnting information into dot data. Particular- 
ly. It telces an appreciable amount of time to convert 
printing Information representing ruled lines or fio- 
ures Into dot data. ^ 
This conversion time limits the speed at which a 
printing operation can be performed. 

An object of the present invention is to overcome 
the above problems. 

One embodiment provides a printing apparatus 
which can reuse printing information suppiiedfrom an 
external apparatus, easily, effectively and efficiently 
n« J ^Tu"^ invention also provides a printing ap- 
paratus which can inslruct the reusing of printing inl 
formation, without being Instructed from external ap- 
paratus, such as a host computer or word processor 
THe present invention further provides a printing 
selectively reuse plural pages of 
printing Information previously supplied from an ex- 
ternal apparatus. 

According to an aspect of the present Invention, 
there is provided a printing apparatus for converting 
pnnting information into dot date and printing an inv 
age on the basis of the dot date, comprising: memory 
«M / 1°;«/°™9 P'"^' pages or plural documenls of 
sa d dot date; and selection means for selecting dot 
date item among plural pages or plural documents of 
dot date stored In said memory means. 

The invention will now be described by way of ex- 
ample only, with reference to the accompanying 
drawings, of which: ^- J' a 

Figure 1 shows a page printer embodying the 
present invention; 

Figure 2 details a display and kays of a conhol 
panel of the page printer shown In Figure 1- 
Figure 3 shows a schematic view of the Image 
memory shown In Figure 1; and 
Figure 4 shows a flow chart of the printing oper- 
ation performed by the page printer shown in Fio- 
ure 1. 

A block diagram of a page printer 1 9 embodying 
the present Invention is shown In Figure 1. The page 
printer 19 Is controlied by a host computer 10. con- 
nected together by an all-purpose interface, such as 
a Centronics interface or an RS-232C interface etc A 
communications circuit 15 receives printing informa- 



tion firom the host computer 10, consisting of charac- 
tere and figures defined in a page description lan- 
guage (PDL). The ail-purpose Interface also transmib 
status Information from the page printer 19 back to 
o the host computer 10. 

The printer 19 includes a CPU 11. in the form of 
a micro-computer which controls the whole operation 
of the page printer and controls the communication 

10 (LBP) 18. The CPU 11 also converts the PDL infor- 
mation into dot data and stores the dot date in the im- 
age memory 16. Program date, used by the CPU 11 
te Stored In a ROM 12 and the CPU 11 initiates a con^ 
bra operation enabling Itto use a RAiV1 13, in response 
15 to a power-on command. 

The image memory 16 stores the dot date to be 
supplied to the LBP 1 8 and has sufficient capacity to 

^Z^V,^'^'*^ "^^^ °' * P'^'^'^y of documents 
or aot date. 

20 The printing information. In the form of PDL char- 
acters and figures, is converted into dot data and is 
stored m the image memory 16 by CPU 11 . After that 
the dot date is supplied to the LBP 18 from the image 
25 ir7'Th7j5''ff ^^'^Se.vlaavideointertacecii^lt 
17.Thevideolnterfaoeclrcult17transmitslnstructlon 
signals to the LBP 18, in addition to the dot data and 
receives status signals from the LBP 18. 
c.J''^ ? performs sequential operations, 
such as paper feed and image form etc, in accord 
dance with instructions from the CPU 11. m addition 

th! , 5'!u** ^" °" ^ recording medium on 
the basis of the dot data read out from the image 
memory 16. "•■oyw 

The control panel 1 has a display portion and In- 

rj:'^; "^"^ ^"^ "^^y data'a'JTII^nsmild 

benveen the control panel 1 and the CPU 11 via a con- 
trol interface 14. 

A plan view showing an arrangement of the con- 

40 ^t,nVJ^ ^""^ '''9"'* 2. Adisplay portion 2. 
^ fabricated from a liquid crystal dot matrix device fo^ 
example, is arranged to display charactere and fig- 
ures. In addition, a dear key 3, an up key 4, a down 
key 5. a printkey 6 and an overlay key 9 are provided 
on the control panel 1. 
45 Unless the document is classified as secret (see 
later), the image memory 16 continues to store the 

2e^!?r°" f^' '"^ P''"'«<' "nage 

th^=M^T^^""'^'^-'^''*'"'P'^P°'-"°"2displays 
,0 I ?K one ormore pages of dot date are stored 

FigureT'^'^ ^' "'^^^ "^'^ ^' ^ 

In Figure 2, "memory 1", "memory 2" and "mem- 
ory 3 are displayed as identification of that part of 
TZ'^ ^«8P«°tlve different doou- 

55 ments or pages are stored, in the case where filing ti- 
tles are supplied with the printing information f^m 

In ^'""9 ^-^'h as "plan- 
ning 1 , "planning 2" and "schedule" may be displayed 
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adjacent to the identification of tliat part of tlie nnem- 
ory in whicii the data is stored. 

The dot data, already used for printing images is 
retained in the image memory 16. whDe it is possible 
for said memory 1 6 to store another page of dot data. 
Tiius, it is possible to store a number of multipage 
documents (each page typically occupying 1 Mbyte 
memory). The form of the image memory 16 in Figure 
1 and the storage of multipage documents within it is 
shown schematically in Figure 3. 

The dot data filing titles displayed on the display 
panel 2 may be manually created or changed by using 
the control panel 1 and known techniques. The data 
representing this identification are stored in a man- 
agement table of nm 13 together with memory ad- 
dresses. Thus, it will be apparent from the above dis- 
cussion that the dot data representing the various 
documents to be printed are stored in respective dif- 
ferent portions of memory 16. As shown in Figure 3, 
such portions are designated as "memory 1", "menv 
ory 2". "memory 3" etc. Thus. Figure 3 shows an ex- 
ample in which documents of various lengths are stor- 
ed. The first document is entitled "Planning 1" and 
comprises three pages. The second is entitled "Plan- 
ning 2" and comprises a single page. The third is en- 
titled "Schedule" and Is indicated as comprising n pa- 

^^^ As shown in Figure 2, the titles of the stored 
documents are displayed on display panel 2 together 
with an indication of the respective memory area in 
which the documents are stored. A line is displayed 
under the display "memory 1". indicating that the dot 
data of memory 1 has been selected. In this state, 
when print key 6 is activated, this selected dot data 
comprising the contents of memory 1 is supplied to 
LBP 18 to print an image on the basis of it. 

Alternatively, when clear key 3 is activated, the 
selected dot data is erased from the Image memory 
16. If overlay key 9 Is activated, other dot data ob- 
tained by converting the printing information subse- 
quently received from the host computer 10, wOl be 
overlayed onto the selected dot data in the image 
memory 16. 

Up key 4 and down key 5 are used for selecting 
particular areas of dot data In the image nromory 16. 
For example, when an operator wishes to print an im- 
age on the basis of the dot data of identification 
"memory 3". he may actuate down key 6 twice to dis- 
play a line under "memory 3" and then he may acti- 
vate print key 6. 

Alternatively, when an operator wishes to erase 
dot data, which will not be reused later, from the image 
memory 16. he may activate up key 4 or down key 5 
to display a line under an identification representing 
the dot data to be erased, then he may activate clear 
key 3. Unwanted dot data may be erased, so that the 
image memory 16 is not occupied with unnecessary 
dot data, facilitating efficient use. 



A display part 8 of the display portion 2 displays 
the status of the page printer 19. such as on-line print, 
off-line print. Jam and malfunction etc. 

Figure 4 Is a flow chart showing the operation of 
6 CPU 11. On supplying power, the CPU 11 initialises 
its input/output ports and each interface circuit (SI). 
Thereafter, the CPU 11 determines whether or not an 
on-line print request has been issued by the host 
computer 10 (32). 
10 If the on-line print request has not been issued, 

the CPU 11 determines whether or not an off-line 
print request to print an Image on the basis of the dot 
data, which was used for the on-line print previously 
performed and stored in the image memory 16. has 
15 been issued from the control panel 1 (S3). 

If the off-line print request has not been issued, 
the CPU determines whether or not clear key 3 of the 
control panel 1 has been activated (S4). 

Alternatively, if the on-line print request has been 
20 issued from the host computer 10, the CPU 11 deter- 
mines whether or not overlay key 9 of the control pan- 
el 1 has been actuated (S2, S12). 

If the overlay key 9 has not been actuated, the 
CPU 11 monitors the image memory 16 and exam- 
25 Ines whether there Is dot data which was used for a 
previous on-line print. When image memory 16 has 
memory space to store further dot data, the CPU 11 
registers a new identification. However, when the im- 
age memory 16 does not have memory area to store 
30 further dot data, the CPU 11 erases old dot data from 
the image memory 16 and registers a new Identifica- 
tion (85). 

In the situation where the image memory 1 6 does 
not have sufficient space to store further dot data, the 
35 message indicating that dot data should be erased 
from the image memory 1 6. using clear key 3. may be 
displayed at the display position 2. 

Thereafter, the CPU 11 converts the printing in- 
formation, such as PDL. from the host computer 10 
40 into dot data and stores the dot data in the image 
memory 16(86). 

After storing the dot data in the image memory 
16, the CPU 11 mitlates LBP 18, so as to print an im- 
age on the basis of the dot data stored in the image 
45 memory 16 (87). 

Thereafter, the CPU 11 determines whether or 
not the dot data drawn in the image memory 16 
should be kept Specifically, the CPU 11 determines 
whether or not the dot data represents Information 
so designated by the user of the host computer as "se- 
cret* (88). Such secret information is not stored by 
the printing apparatus and, the CPU 11 erases the 
dot data from the image memory 16 after completion 
of the printing operation (89). 
55 Data indicating that the dot data represents se- 

cret information is sent from the host computer 1 0 to- 
gether with the printing information, thereby, the dot 
data representing secret information cannot be print- 
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ed later. Thus, secret information can only be printed 
on-line. 

Alternatively, If tiie overlay key 9 has been actu- 
ated to indicate the overlay operation, the CPU 11 
converts the printing information from the host com- 5 
puter 1 0 and overlays the dot data on the selected dot 
data in the image memory 16 (S13). Thereby, an Im- 
age represented by new dot data can be overlayed on 
an Image represented by previously stored dot data in 
the image memory 16. Thereafter the CPU 11 ini- io 
tiates the I-BP 18 to print the overlayed Image, on the 
basis of the overlayed dot data in the image memory 
16 (ST). ^ 

When printkey Softheconiroi panel 1 has been 
actuated to indicate the off-line print, the CPU 11 is 
reads out the selected dot data from the image mem- 
ory 16 and supplies the dot data to LBP 18, to print 
an frnage (S3, 810). 

When clear key 3 of the control panel 1 has been 
activated, the CPU 11 erases the selected dot data 20 
from the image memory 16 (S4, S11). Thereby, un- 
necessary dot data need not be kept in the image 
memory 16 for long periods of time. 

Other embodiments, employing variations and 
modifications to the invention described are possible. 2S 
For example. In the embodiment described, the dot 
data to be erased or printed is selected using up key 
4 and down key 5, but alternatively a plurality of print 
keys, clear keys or overlay keys may be provided for 
each page of dot data, to selectively erase, output or 30 
overlay dot data in the image memory 1 6, using these 
keys. Also, a plurality of display elements, such as 
LEDs, may be provided to indicate whether or not dot 
data is stored, corresponding to each memory. 
Thereby, It is not necessary to provide a large display 35 
device, as shown in Figure 2 and the cost of the con- 
trol panel may be reduced. Moreover, a large number 
of copies may be printed in response to the number 
of times print key 6 is activated. If this construction is 
adopted, it is desirable to provide a stop key to stop 40 
the printing operation before completion of the print- 
ing operation. Numeric data input devices, such as 
ten keys, may be used for indicating the number of 
copies required. 

As detailed above, a plurality of pages of dot data 45 
obtained by converting printing information, such as 
PDL, is kept In the image memory, even after the 
completion of the printing operation and desired dot 
data is arbitrarily selected in the image memory. Ac- 
cordingly, the process such that one copy is printed so 
so as to check the printing result and then the re- 
quired number of copies are printed or the process 
such that additional copies are printed after complet- 
ing a print run. can be efficiently done, because the 
dot data which was obtained by converting printing in- 55 
formation, such as PDL, is still available and can be 
used repeatedly. 

The image memory can store a plurality of pages 



or a plurality of documents of dot data, which have 
previously been printed, so desired dot data stored in 
the inrrage memory can be reused later for reprinting 
an image, for example. Moreover, the dot data stored 
in the image memory may be reused by operating the 
control panel of the page printer, without instructions 
from the host computer, so that the dot data can easi- 
ly be reused, whfle the host computer Is available for 
other tasks. 

In this embodiment, the page printer has a laser 
beam printer (LBP). but an Ink Jet printer or a thermal 
printer may be used as an alternative. 

The present invention has been explained above 
with reference to a preferred embodiment but the 
present invention is not limited to this embodiment 
and various modifications and changes are possible. 

Claims 

1. Printing apparatus comprising a data conversion 
means for converting printing data from a first 
forrn to a second form, a data storage means for 
storing said printing data In said second form, and 
a printing means for printing an image from the 
data storage means In response to a first print re- 
quest, characterised by means for reprinting the 
image stored in the data storage means in re- 
sponse to at least one further print request. 

2. Printing apparatus according to dalm 1, wherein 
the second form is dot data. 

3. Printing apparatus for converting printing infor- 
mation Into dot data and printing an image on the 
basis of the dot data, comprising: 

memory means for storing a plurality of pa- 
ges and/or a plurality of documents of said dot 
data; and 

selection means for selecting arbitrary dot 
data among said plurality of pages or said plural- 
ity of documents of dot data stored in said mem- 
ory means. 

4- Printing apparatus according to claim 3, wherein 
the printing apparatus prints an image on the ba- 
sis of the dot data selected by said selection 
means. 

5. Printing apparatus according to daim 3, wherein 
said apparatus erases dot data selected by said 
selection means from said memory means. 

6. Printing apparatus according to claim 3, Including 
means for overlaying further dot data on the dot 
data selected by said selection means. 

7. Printing apparatus according to claim 3. further 
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comprising display means for displaying an indi- 
cation of dot data stored In said memory means. 

8. Printing apparatus according to claim 3, wherein 

the printing information Is defined in a page de- 6 
scription language. 

9. Printing apparatus arranged to convert supplied 
printing information to dot data and print an inv 

age on the basis of the dot data, comprising: io 

memory means for storing a plurality of pa- 
ges and/or a plurality of documents of said dot 
data; and 

display means for displaying an indication 
of the dot data stored in said memory means. 15 

10. Printing apparatus according to claim 9. wherein 
said apparatus prints an image on the basis of the 
dot data selectively read out from the memory 
means. 

11. Printing apparatus according to claim 9, wherein 
said apparatus selectively erases the dot data 
from said memory means. 

25 

12. Printing apparatus according to claim 9, wherein 
the printing apparatus overlays further dot data 
on the dot data stored in the memory means. 

13. Printing apparatus according to daim 9, further so 
comprising selection means for selecting arbitra- 
ry dot data stored in said memory means. 

14. Printing apparatus according to claim 9, wherein 

the printing information Is defined in a page de- 35 
scription language. 

15. A method of printing, comprising generating 
printing information, converting said printing in- 
formation Into dot data, storing a plurality of pa- 40 
ges and/or a plurality of documents of said dot 
data, and selecting arbitrary dot data among said 
plurality of pages or plurality of documents of dot 
data stored in said memory means. 

45 

16. A method according to claim 15, wherein said 
printing Information is generated In a page de- 
scription language. 

17; A method according to claim 15 or claim 16, so 
wherein said print dot data is repeatedly printed, 
without requiring additional transmissions of the 
printing information. 

65 
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@ Printing apparatus and method. 

isf) A printing apparatus is shown which converts 
printing infonnation, such as page descnption 
language, into dot data, and has an image 
memory (16) which stores the dot data so as to 
reuse the dot data for printing an image or 
overiaying further image. 
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